Abstract. The aim of European Union policy is to implement the principles of sustainable development, in which particularly important are: environmental protection and rational management of resources. Major role is given to waste management and appropriate prioritization of activities in this area. The main goal of waste management is prevention, minimization and elimination of wastes "at source", as well as encouraging efficient use of natural resources through recovery and recycling of waste. Storage process should be minimalized over the years until the complete elimination. As shown by statistics data, unfortunately in Poland, the process is very slow. The analysis of the data provided by the Central Statistical Office (CSO) over the last thirteen years shows a significant increase in the level of recovery and recycling of municipal waste. All together it was 11.654 million Mg of municipal waste collected in 2016. Wastes selected from municipal waste (paper, glass, plastics, metals) accounted for only 25.2% (2.942 million Mg), and mixed waste accounted for 74.8% (8.712 million Mg). In 2016 the recycling rate was 27.83%, composting or fermentation -16.22%, 19.44% of municipal wastes are subjected thermal transformation and the storage level is 36.51%. Landfilling is still the most common form of municipal waste disposal.
INTRODUCTION
To ensure effectiveness of waste management is a big problem not only in Poland and Europe, but is considered as a global problem. Every year we observed an increase in the amount of waste, caused, inter alia, improved quality of life and development of civilization and inefficient use of resources. Implementation of the European Union (EU) regulations linked to rational waste management is diverse and depends on the Member State (for example, Switzerland, Netherlands, Germany, Sweden, Belgium, Denmark -stockpiled less than 3% of municipal waste, 18 countries -including Poland -stockpiled more than 30% of municipal waste and Latvia, Croatia, Bulgaria -more than 90%). This fact is not bringing the EU countries closer to accomplish the idea of sustainable development and other strategies (06. Sustainable …, 2006; EEA, 2013; COM (2011) 571; 398), just the opposite -away. Therefore, the European Union plans to introduce a new Directive of the European Parliament and of the Council COM (2014) 397 final, which objective is to increase the efficiency of waste management. As we read in the motion "The EU economy is currently losing significant amounts of potential recyclables that are found in waste streams" 397, pp. 2-6) . This problem still concerns Poland, where in 2016 more than 36.51% of municipal waste was deposited in landfills (Central Statistical Office 2017) . Despite the fact that such large amount of changes in the management of municipal waste that was observed in the last 13 years, our country still need to face many challenges in order to achieve the status, recycling society". The purpose of this article is collation, analysis and assessment of changes which have taken place on the level of: production, collection, recovery and disposal of municipal waste in Poland after 2004, in other words after joining the European Union. The data concerning the waste comes mainly from national statistical studies of Central Statistical Office (CSO) in Warsaw and the National Waste Management Plan (NWMP 2014) developed by the Ministry of Environment.
MUNICIPAL WASTE MANAGEMENT IN POLAND
Effective waste management should be based primarily on industrial ecology that uses circulation systems (internal recycling within the enterprise and between enterprises), developed systems (usage of recyclable materials) in plants and educated society, selective waste collection, advanced sorting, composting and biogas waste. Under the existing principles of waste management in the EU, recycling is the most desirable method of their use. It should be noted, however, that in cases where, for technological, ecological or economic reasons is not possible or reuse or recycling of waste is unreasonable, residual waste must then undergo other recovery processes (incinerated with energy recovery) and other wastes that do not meet the above requirements should be disposed (further incinerated without energy recovery, storage). It is important to dispose only waste, from which previously recyclable waste were segregated, and to store only the waste, the disposal of waste that disposal is impossible. Municipal waste is undeniable source of raw material for recycling that have a specific value (for example, per ton of colorless PET-u we can receive up to 1015 PLN, and aluminum -4003 PLN). Municipal waste in Poland contains significant amounts of recyclable materials that can be recycled as well as high-energy fraction usable as an alternative fuel component (Cheng and Hu, 2010; Kotharia et al., 2010; Michniewska, 2017; Prawisudha et al., 2012; Rosik-Dulewska, 2015; Usón et al., 2013; Zarębska, 2013; Zarębska, 2014) . To reduce the amount of waste deposited in landfills and at the same time increase the recovery and recycling level of secondary raw materials, legislation in Poland is continuously adapted to the changes in EU directives, as well as internal changes would result from the modification of related legal acts. Existing requirements for waste management, recovery and recycling of waste are determined in numerous legal regulations, including: 888). According to CSO data, in Poland in 2016, the amount of generated municipal waste was 11.654 million Mg, which accounted for about 8.3% of all generated waste. The level of generated municipal waste for many years reached the size of 11 million Mg/year (for example, in 2014 it amounted to 12.08 million Mg, in 2010 -12.04 million Mg, and in 2005 -12.17 million Mg). Selected wastes from municipal one (i.e. paper, glass, plastics, metals and others) accounted for only 25.25% (2.942 million Mg, of which: 2,621 mln Mg have been collected from households), and mixed waste accounted for 74.75% (8.712 million Mg, of which 6.943 mln Mg have been collected from households, 0.268 mln Mg from public utilities, 1.501 mln Mg -from trade, small business and offices) (CSO, 2017) . Since the Poland's entrance into the European Union structures, so since 2004, it was observed a successive increase in the participation of selected wastes from mixed waste and selected from the stream of collected municipal waste and a decrease in waste sent to landfill. Summary statistics from the years 2004-2016 of the mass of recycled or disposed municipal waste in Poland are presented in Table 1 and Figure 1 . Analyze of data from the past 13 years, summarized in Table 1 , clearly shows that the mass of municipal waste recovered and subjected to recycling is 13 times higher in comparison to 2004 year. In 2004, 249 thousand Mg of waste were recycled, and in 2016 -3244 thousand Mg. In 2016, 1890 thousand Mg of waste were subjected to composting or fermentation (more than 8-times increase), thermal transformation 2260 thousand Mg waste (nearly 26-times increase), landfilling -4255 thousand (a decrease of 53% compared to 2004). Source: Author's own research based on (CSO, 2008 -CSO, 2017 .
Increase amount of urban waste, which are subjected to recycling processes, composting and incineration is a phenomenon analogous with the "waste managing hierarchy" according to EU directives and brings Poland closer with a small step to a "recycling society". The decrease in the mass storage of municipal waste in this case means increased use of recycled materials. Changes in the management of municipal waste is shown in Figure 1 , which graphically summarizes the data of recycled or disposed collected municipal waste in Poland. Differences in annual data calculated from the summary in Table 1 , and the CSO data arise from the fact rounding to 1 thousand Mg results obtained as collected waste in individual provinces. These differences do not pose a substantial barrier in the correct description of the scale of this phenomenon. Fig. 1 . Graphical comparison of statistical data on the weight of collected municipal waste in Poland subjected to recovery or disposal Source: Author's own research based on (CSO, 2008 -CSO, 2017 .
Over 90% of the Polish population is covered by organized collection of municipal waste (since 2013 100% of the population is covered according to CSO) but in this area there are large differences in the provinces and regions that affect the mass of waste collected both in the urban and rural areas. Municipal waste generated and collected in Poland in 2016 year summarized divided into provinces and regions illustrated in Table 2 (also presented in brackets is the amount of waste in kg per capita). Although the European Union countries produce an average of 492 kg of municipal waste per capita per year (in 2015 -483 kg; in 2011 -500 kg), while in Poland this rate was in 2016, just 303 kg (in 2015 -283 kg; in 2011 -315 kg) and is among the lowest in the EU, unfortunately recovery and recycling indicators of packaging waste are at average levels compared to other EU countries and do not always fit in the standards required by the EU (in 2016 the recovery of packaging waste amounted to 61.4%, recycling -57.5%, and in accordance with Directive packing should be: recovery -at least 60%, overall recycling -55-80%) (CSO, 2017) . The European Union is constantly striving for improvement of waste management system in the community. The new European Commission's plans assume continuation of: improving the products and changing consumption patterns, production efficiency improvement, converting waste into resources, supporting research and innovation in the pursuit of resource-efficient society (COM (2011) 571). These changes, however, are not the end, because Directive COM (2014) 397 assumes raising standards for the level of recovery and recycling of packaging waste every five years which presents Table 3 . Comparing the old plans for achieving certain levels of recycling of packaging waste (NWMP, 2010) to the new (NWMP, 2014) , it is clear that raising levels of recycling of packaging waste and preparation for re-use (Journal of Laws, 2013), in Poland, will result in even greater difficulties than ever in the implementation of these objectives of packaging waste management. According to Korzeniowski and ohers (Korzeniowski et al., 2001) , in Poland, the amount of packaging waste in the waste mass is estimated to be about 30% by weight and 50% by volume. Despite system of separate waste "at source" (regarded as a place where it is produced) has been functioning for a long time, the effectiveness of recovery of packaging waste from municipal waste is still low and needs to be supported by the recovery of mixed municipal waste (Zarębska, 2012; Rosik-Dulewska, 2015) . Moreover, according to Grzegorz Hoppe, "Despite people segregate the waste, but they do it in such a way that, there is 70% of impurities in the waste selectively collected. This situation means that there has been no real increase in recovery of raw materials such as paper, plastics or glass". The economic factor is very important here. The prices for secondary raw materials in the last year have dropped significantly, which is also not conducive to effective collection and segregation of waste, and so: plastic packaging waste in (Michniewska, 2017) . According to Eurostat data and EEA Report, in Germany and Belgium almost 100% of the citizens segregates municipal waste, similarly like in het countries: the Czech Republic -76%, Slovakia -63%, while in Poland indicator of recycling is only 27,83% (Eurostat 2013; EEA Report, 2013) . Changes in the system of municipal waste management (including packaging) introduced on 1 June 2013 slowly bring results in terms of recovery and recycling of waste, but to catch up with countries like Germany, Belgium and the Netherlands (recycling over 70%), we should greatly increase the effectiveness of this system. Wastes collected as part of separate collection of waste should drift to the modern automated sorting plant where it will be separated by kind and, in the case of glass or plastic also selected by colors. Various recyclable materials separated in sorting department meet the requirements of customers could be assigned to the glassworks, metal smelters, paper and plastics processing plants. A well-functioning waste management system still requires significant funding, and above all, increase the flow of information (communication) between governments and local communities and greater environmental education and responsibility of producers for goods and their packaging.
SUMMARY
In assessing the changes that have occurred in the level: generation, collection, recovery and disposal of municipal waste in Poland after 2004, we can conclude that a functioning waste management system brings positive results. The level of municipal waste generation has stabilized in recent years at the level of 11-12 million Mg/year, more and more waste is collected and recovered. However, less waste is becoming deposited in landfills. Unfortunately, the tempo of these changes is too small in relation to trends and requirements demanded by the European Community. The Directive COM(2014) 397 require from Poland higher efficiency level of municipal waste management system and better results of recycling and preparation to reuse. Increasing the efficiency of waste management is possible by creating a system of closed-circuit economy. This is possible by:  the inclusion of entrepreneurs in the actual responsibility for packaging,  assurance of economic efficiency of waste collection and segregation,  limitation the storage of packaging waste,  development and promotion of the selective waste collection at "source",  implementation of a credible monitoring system,  implementation of information and education in broader scope,  effective elimination of pathology and illegal activities from the market. The closed-loop economy let added value to maintain as long as possible and eliminate waste products. They preserve resources within the economy, when product life cycle comes to an end, allowing to reuse them again in a productive manner, and thereby creating further value (COM (2014) 398, p. 2). Transition to an economy with a more closed-circuit requires from national system the changes in the value chain, from product design phase for new business models and market of new ways to transform waste (recyclables) in resources for green consumer behavior.
